Ets-1 deficiency leads to altered B cell differentiation, hyperresponsiveness to TLR9 and autoimmune disease.
It has been shown that mice with a targeted mutation in the Ets-1 gene exhibit increased B cell terminal differentiation to IgM-secreting plasma cells. Here, we show that mice, formerly described to lack Ets-1 protein, actually express low levels of an internally deleted Ets-1 protein. Mice harboring this Ets-1 hypomorphic allele possess very few marginal zone B cells and have increased expression of activation markers on follicular B cells. Adoptive transfer experiments indicate that this activated phenotype can be reversed upon transfer of Ets-1-deficient B cells to a wild-type host, suggesting a role for B cell-extrinsic factors in regulating the activated state. Supporting this observation, the reverse transfer experiment of wild-type B cells into an Ets-1-deficient host resulted in increased expression of activation markers on the transferred B cells. However, there are also cell-intrinsic changes in Ets-1-deficient B cells as demonstrated by their increased differentiation to plasma cells in vitro in response to stimulation with cytosine-phosphate-guanine DNA sequence-containing oligodeoxynucleotide [CpG DNA, a Toll-like receptor (TLR) 9 ligand]. Consistent with the activated phenotype and increased terminal differentiation of Ets-1-deficient B cells, Ets-1 mutant mice develop autoimmune disease. Hence, our studies establish Ets-1 as an important regulator of peripheral B cell differentiation and B cell responses to TLR9 activation.